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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams, 
for  Phase  I  Investigations.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  2031^.  The  purpose  of  a  Phase  I  inves¬ 
tigation  is  to  identify  expeditiously  those  dams  which 
may  pose  hazards  to  human  life  or  property.  The  assess¬ 
ment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  inves¬ 
tigation,  and  analyses  involving  topographic  mapping, 
subsurface  investigations,  testing,  and  detailed  compu¬ 
tational  evaluations  are  beyond  the  scope  of  a  Phase  I 
investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations 
of  field  conditions  at  the  time  of  inspection  along  with 
data  available  to  the  inspection  team.  In  cases  where 
the  reservoir  was  lowered  or  drained  prior  to  inspec¬ 
tion,  such  action,  while  improving  the  stability  and 
safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might 
otherwise  be  detectable  if  inspected  under  the  normal 
operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam 
depends  on  numerous  and  constantly  changing  internal  and 
external  conditions,  and  is  evolutionary  in  nature.  It 
would  be  incorrect  to  assume  that  the  present  condition 
of  the  dam  will  continue  to  represent  the  condition  of 
the  dam  at  some  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected 
and  only  through  continued  care  and  maintenance  can 
these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with 
the  established  Guidelines,  the  spillway  design  flood  is 
based  on  the  estimated  "Probable  Maximum  Flood"  for  the 
region  (greatest  reasonably  possible  storm  runoff),  or 
fractions  thereof.  The  spillway  design  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an 
aid  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam, 
its  general  condition  and  the  downstream  damage 
potential . 
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PHASE  I  INSPECTION  REPORT 


NATIONAL  DAM  INSPECTION  PROGRAM 


BRIEF  ASSESSMENT  OF  GENERAL  CONDITION 

AND 

RECOMMENDED  ACTION 


Name  of  Dam: 


Size : 

Hazard 

Classification : 
Ovner : 


State  Located: 
County  Located: 
Stream: 


M&ple  Lake  Dau. 

NDI  ID  No.  PA-00766 
DER  ID  No.  52-170 

Small  (35  feet  high;  128  acre-feet) 


High 

Pine  Ridge  Community  Association 
Adam  Skarzenski,  Board  Member 
R.D.  1  Box  224 
Bushkill ,  Pa.  18324 

Pennsylvania 

Pike 

Stof fle-Denmark  Creek 


Date  of  Inspection:  24  October  1979 


Based  on  visual  inspection,  available  records, 
calculations,  past  operational  performance,  and  according  to 
criteria  established  for  these  studies,  Maple  Lake  Dam  is 
judged  to  be  in  good  condition.  Based  on  existing 
conditions,  the  main  and  auxiliary  spillways  will  pass  an 
approximate  minimum  of  48  percent  of  the  Probable  Maximum 
Flood  (PMF)  before  overtopping  of  the  dam  occurs.  The  PMF 
is  the  Spillway  Design  Flood  (SDF)  for  Maple  Lake  Dam.  The 
SDF  is  based  on  the  criteria  and  the  downstream  conditions. 
It  is  judged  that  the  dam  could  withstand  the  depth  and 
duration  of  overtopping  that  would  occur  for  the  1/2  PMF. 
Since  the  dam  cannot  pass  its  SDF  but  would  not  fail  by 
overtopping  during  the  1/2  PMF,  the  spillway  capacity  is 
rated  as  inadequate,  but  not  seriously  inadequate. 
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The  auxiliary  spillway  was  not  constructed  to  its 
design  dimensions  and  will  not  pass  its  design  discharge. 

No  stability  problems  were  evident  for  the  embankment  at 
the  time  of  the  visual  inspection,  but  a  potential  hazard  to 
stability  exists  due  to  erosion  that  might  occur  when  there 

is  flow  in  the  auxiliary  spillway. 

\ 

The  following  studies  and  remedial  measures  are 
recommended  to  be  undertaken  by  the  Owner,  in  approximate 
order  of  priority,  immediately: 

(1)  Perform  a  study  to  determine  a  means  of  completing 
the  auxiliary  spillway  so  that  it  will  pass,  as  a  minimum, 
its  design  discharge.  As  part  of  the  study,  the  Owner  should 
assess  the  need  for  protective  measures  and/or  realignments 
that  might  be  required  to  prevent  erosion  of  the  dam  by 
auxiliary  spillway  discharges.  Take  appropriate  action  as 
required . 

(2)  Repair  areas  of  surface  erosion  on  the  downstream 
slope  of  the  embankment. 

(3)  Remove  brush  from  the  embankment. 

All  investigations,  studies,  designs,  and 
supervision  of  construction  should  be  performed  by  a 
professional  engineer  experienced  in  the  design  and 
construction  of  dams. 

In  addition,  the  Owner  should  institute  the 
following  operational  and  maintenance  procedures: 

(1)  Develop  a  detailed  emergency  operation  and 
warning  system  for  Maple  Lake  Dam. 

(2)  During  periods  of  unusually  heavy  rains, 
provide  round-the-clock  surveillance  of  Maple  Lake  Dam. 

(3)  When  warnings  of  a  storm  of  major  proportions 
are  given  by  the  National  Weather  Service,  the  Owner  should 
activate  his  emergency  operation  and  warning  system. 

(4)  Institute  an  inspection  program  such  that  the 
dam  is  inspected  frequently.  As  presently  required  by  the 
Commonwealth,  the  inspection  program  should  include  a  formal 
annual  inspection  by  a  professional  engineer  experienced  in 
the  design  and  construction  of  dams.  Utilize  the  inspection 
results  to  determine  if  remedial  measures  are  necessary. 
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(5)  Expand  the  existing  maintenance  program  so 
that  all  features  of  the  dam  are  properly  maintained. 


Submitted  by: 


GANNETT  FLEMING  CORDDRY 
AND  CARPENTER,  INC. 


FREDERICK  FUTCHKO 

Project  Manager,  Dam  Section 


Date:  21  March  1980 


Approved  by: 

DEPARTMENT  OF  THE  ARMY 

BALTIMORE  DISTRICT,  CORPS  OF  ENGINEERS 


JAMES  W.  PECK 
Colonel,  Corps  of  Engineers 
District  Engineer 

Date :  /o  ft  n?a 
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DELAWARE  RIVER  BASIN 


STOFFLE-DENMARK  CREEK,  PIKE  COUNTY 
PENNSYLVANIA 


MAPLE  LAKE  DAM 

NDI  ID  No.  PA-00766 
DER  ID  No.  52-170 

PINE  RIDGE  COMMUNITY  ASSOCIATION 
PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

FEBRUARY  I960 

SECTION  1 

PROJECT  INFORMATION 


1.1  General. 


a.  Authority.  The  Dam  Inspection  Act,  Public  law 
92-367,  authorized  the  Secretary  of  the  Army,  through  the 
Corps  of  Engineers,  to  initiate  a  program  of  inspection  of 
dams  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is  to 
determine  if  the  dam  constitutes  a  hazard  to  human  life  or 
property. 
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1 .2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Maple  Lake  Dam  is  a 
homogeneous,  earthfill  embankment.  It  is  35  feet  high  at 
its  maximum  section  and  685  feet  long.  A  cutoff  trench,  10 
feet  wide  and  about  6  feet  deep,  is  located  just  upstream 
from  the  axis  of  the  dam.  A  rock  toe  drain  is  located  at 
the  downstream  toe  of  the  dam.  The  embankment  is  on  an 
earthen  foundation. 

The  main  spillway  is  located  at  the  maximum 
section  of  the  dam.  It  consists  of  a  reinforced  concrete 
riser  structure  near  the  upstream  toe  of  the  dam,  a  24-inch 
diameter  conduit,  and  a  concrete  outlet  structure  at  the 
downstream  toe  of  the  dam.  The  riser  structure  has  two 
weirs,  each  4  feet  long,  located  5.4  feet  below  the 
top  of  the  dam.  The  conduit  through  the  embankment  is  a 
corrugated  metal  pipe  encased  in  reinforced  concrete. 

The  auxiliary  spillway  is  an  excavated, 
trapezoidal  channel  at  the  left  abutment  of  the  dam.  The 
outlet  channel  parallels  the  toe  of  the  dam  along  the 
abutment. 


The  outlet  works  is  located  at  the  main  spillway 
riser.  A  12-inch  diameter  cast-iron  pipe,  encased  in 
reinforced  concrete,  extends  from  the  upstream  toe  of  the 
dam  to  the  riser  structure.  A  sluice  gate  for  controlling 
flow  through  the  12-inch  pipe  is  located  on  the  inside  face 
of  the  riser.  A  gate  operating  mechanism  is  located  atop 
the  riser  structure. 

The  various  features  of  the  dam  are  shown  on  the 
Photographs  in  Appendix  C  and  on  the  Plates  in  Appendix  E. 

A  description  of  the  geology  is  included  in  Appendix  F. 

b.  Location.  Maple  Lake  Dam  is  located  on  Stoffle- 
Denmark  Creek  in  Lehman  Township,  Pike  County, 

Pennsylvania,  approximately  3  miles  north  of  Bushkill. 

Maple  Lake  Dam  is  shown  on  USGS  Quadrangle,  Lake  Maskenozha, 
Pennsylvania  -  New  Jersey,  at  latitude  N  41°  08'  20"  and 
longitude  W  74°  59’  10".  A  location  map  is  shown  on 
Plate  E-1 . 
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c.  Size  Classification.  Small  (35  feet  high,  128 
acre-feet). 

d.  Hazard  Classification.  High  hazard.  Downstream 
conditions  indicate  that  a  high  hazard  classification  is 
warranted  for  Maple  Lake  Dam  (Paragraphs  3.1e  and  5.1c 
(4)). 

e.  Ownership.  Pine  Ridge  Community  Association, 

Adam  Skarzenski,  Board  Member,  R.D.  1  Box  224 ,  Bushkill, 
Pennsylvania  18324. 

f.  Purpose  of  Dam.  Recreation. 

g.  Design  and  Construction  History.  Pine  Ridge,  Inc. 
constructed  a  dam  at  the  site  in  1968.  The  dam  was  an 
earthfill  structure  about  30  feet  high.  The  dam  failed  on 
the  night  of  August  13,  1969  and  caused  significant  property 
damage.  Investigations  by  the  Commonwealth  indicated  that 
the  cause  of  failure  was  piping  (internal  erosion)  in  the 
vicinity  of  the  outlet  conduit.  The  investigations  cited 
generally  poor  construction  as  a  contributing  cause. 

Edward  C.  Hess  Associates,  Consulting  Engineers 
and  Surveyors,  of  Stroudsburg  prepared  plans  for  a  new  dam 
at  the  same  site  in  1971.  Soil  and  foundation 
investigations  were  performed  by  Northeastern  Engineering 
Company,  Inc.  of  Clarks  Summit.  Both  Northeastern 
Engineering  Company  and  D ’ Appolonia-Moody-Hess , 
Geo-Environmental  Services,  of  Pittsburgh  worked  on  the 
design  of  the  embankment.  Construction  work  began  in  1971 
and  was  completed  in  1972  under  the  supervision  of  C.  L. 
Dennis  of  Hess  Associates.  The  original  embankment  was 
entirely  removed  and  a  new  one  was  constructed. 

h.  Normal  Operational  Procedure.  The  pool  is 
maintained  at  the  main  spillway  crest  level  with  excess 
inflow  discharging  through  the  conduit.  The  sluice  gate  at 
the  outlet  works  is  normally  closed.  Spillway  discharge 
flows  downstream  to  the  confluence  with  the  Delaware  River. 


1 . 3  Pertinent  Data. 


0.3*< 

(See  Section  5) 


a.  Drainage  Area.  (square  miles) 


b.  Discharge  at  Damsite.  (cfs) 
Maximum  known  flood  at  damsite 
Outlet  works  at  maximum 

pool  elevation 
Spillway  capacity  at 
maximum  pool  elevation 
Main  spillway 
Auxiliary  spillway 

Design  conditions 
Existing  conditions 
Combined  capacity 

Design  conditions 
Existing  conditions 

c.  Elevation .  (feet  above  msl.) 

Top  of  dam 

Design  conditions 
Existing  conditions 
Maximum  pool 

Design  conditions 
Existing  conditions 

Normal  pool  (main  spillway  crest) 
Upstream  invert  riser 
Downstream  invert  outlet  conduit 
Streambed  at  toe  of  dam 

d.  Reservoir  Length.  (miles) 

Normal  pool 

Maximum  pool 

e.  Storage .  (acre-feet) 

Normal  pool 
Maximum  pool 

f.  Reservoir  Surface.  (acres) 

Normal  pool 

Maximum  pool 


Unknown. 

20 


57 

375 

325 

432 

382 


1004.0 

1004.4 

1004.0 

1004.4 

999.0 

972.5 

972.0 

969.7 


0.13 

0.23 


68 

128 


7 

16 


Dam. 

Type 

Homogeneous 
earthf ill . 

Length  (feet) 

685 

Height  (feet) 

35 

Topwidth  (feet) 

17 

Sides  Slopes 

Upstream 

IV  on  2.5H 

Downstream 

IV  on  2.5H 

Zoning 

None. 

Cutoff 

Cutoff  trench. 

Grout  Curtain 

None. 

Diversion  and  Regulating 

Tunnel.  None. 


Spillway  (Main  and  Auxiliary). 
Type 

Main 


Auxiliary 


Length  of  Crest  (feet) 
Main 

Auxiliary 

Design 

Existing 

Crest  Elevation 
Main 

Auxiliary 

Design 

Existing 


Drop  inlet 
riser  and 
conduit. 
Trapezoidal 
channel . 


Two  weirs  at 
4.0  each. 


25 

18 

999.0 


1002.0 

1001.3 


Spillway  (Main  and  Auxiliary) 

(cont 'd. ) 

Upstream  Channel 

Main 

Reservoir. 

Auxiliary 

Reservoir. 

Downstream  Channel 

Main 

Original  stream 
channel. 

Auxiliary 

Excavated 
trapezoidal 
channel . 

Regulating  Outlets. 

IZES* 

One  12-inch 
dia.  cast-iron 
pipe. 

Length  (feet) 

36 

Closure 

Sluice  gate  at 
main  spillway 
riser. 

Access 

By  boat. 
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SECTION  2 


ENGINEERING  DATA 


2 . 1  Design. 

a.  Data  Available.  Design  data  available  for  review 
included  the  following:  approved  design  drawings  and 
specifications;  a  soils  investigation  report  prepared  by 
Northeastern  Engineering  Company,  Inc.;  a  letter  report 
prepared  by  D’Appolonia-Moody-Hess,  Geo-Environmental 
Services,  concerning  the  embankment  design;  and  the  permit 
application  report  prepared  by  the  Commonwealth. 

b.  Design  Features.  The  project  is  described  in 
Paragraph  1.2a.  The  various  features  of  the  dam  are  shown 
on  the  Photographs  in  Appendix  C  and  Plates  E-2  and  E-3  in 
Appendix  E.  The  embankment  is  shown  on  Photographs  A  and  B. 
The  main  spillway  is  shown  on  Photographs  C  and  D.  The 
auxiliary  spillway  is  shown  on  Photographs  E  and  F. 

c.  Design  Considerations.  Hydraulic  and  structural 
design  considerations  are  covered  in  Sections  5  and  6, 
respectively. 

2.2  Construction. 


a.  Data  Available.  The  only  construction  data 
available  was  a  dam  completion  report  submitted  to  the 
Commonwealth  by  the  engineer  who  supervised  construction. 

The  engineer  certified  that  the  dam  was  constructed  in 
accordance  with  the  approved  plans  and  specifications. 
Telephone  conversations  with  the  engineer  indicate  that  no 
unusual  problems  were  encountered  during  construction. 

b.  Construction  Considerations.  The  available  data 
indicate  that  the  construction  of  the  dam  was  satisfactory. 

2.3  Operation.  There  are  no  formal  records  of  operation. 
Conversations  with  the  Owner  indicate  that  all  features  have 
performed  satisfactorily  since  the  dam  was  completed  in 
1972. 
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2,k  Evaluation. 


a.  Availability.  Engineering  data  were  provided  by 
the  Bureau  of  Dams  and  Waterway  Management,  Department  of 
Environmental  Resources,  Commonwealth  of  Pennsylvania 
(PennDER),  and  by  the  Design  Engineer,  E.  C.  Hess 
Associates.  The  Owner  made  available  his  Caretaker  and  a 
Board  Member  for  information  during  the  visual  inspection. 

He  also  researched  his  files  for  information  at  the  request 
of  the  inspection  team. 

b.  Adequacy .  The  type  and  amount  of  available  design 
data  and  other  engineering  data  are  sufficient,  and  the 
assessment  is  based  on  the  combination  of  available  data, 
visual  inspection,  performance  history,  hydrologic 
assumptions,  and  hydraulic  assumptions. 

c.  Validity .  There  is  no  reason  to  question  the 
validity  of  the  available  data. 
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SECTION  3 
VISUAL  INSPECTION 


3 . 1  Findings . 

a.  General .  The  overall  appearance  of  the  dam  is 
good.  Deficiencies  were  observed  as  noted  below.  A  sketch 
of  the  dam  with  the  locations  of  deficiencies  is  presented 
on  Exhibit  B-1  in  Appendix  B.  Survey  information  acquired 
for  this  Report  is  summarized  in  Appendix  B.  On  the  day  of 
the  inspection,  the  pool  was  0.1  foot  above  the  main 
spillway  crest. 

b.  Embankment .  Most  of  the  upstream  slope  was 
submerged  on  the  day  of  the  inspection.  The  exposed  portion 
of  the  slope  is  protected  by  riprap  and  vegetation 
(Photograph  A).  No  areas  of  erosion  were  observed. 

The  downstream  slope  is  covered  with  grass  except 
near  the  toe  of  the  slope,  where  the  rock  toe  drain  was 
constructed.  Some  surface  erosion  of  the  toe  drain  material 
has  occurred  (Photograph  B).  No  seepage  or  wet  areas  were 
observed.  A  minor  amount  of  brush  is  growing  at  the  left 
end  of  the  embankment  at  its  junction  with  the  auxiliary 
spillway . 


The  survey  performed  for  this  inspection  shows 
that  the  entire  top  of  the  dam  is  slightly  above  its 
design  elevation.  The  measured  topwidth  and  side  slopes  of 
the  embankment  conform  to  the  design  values. 

c.  Appurtenant  Structures.  No  deficiencies  were 
apparent  for  the  main  spillway.  Both  the  riser  structure 
and  the  outlet  structure  are  in  good  condition  (Photographs 
C  and  D).  The  24-inch  diameter  main  spillway  conduit  could 
not  be  inspected  due  to  the  flow  of  water  through  it.  The 
outlet  works  conduit,  a  12-inch  diameter  cast-iron  pipe 
located  upstream  from  the  main  spillway  riser  structure,  was 
submerged  and  could  not  be  inspected.  The  Owner  stated  that 
the  sluice  gate  for  the  12-inch  conduit  was  operated 
recently  and  was  in  good  working  condition. 
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The  auxiliary  spillway  is  a  trapezoidal  channel  at 
the  left  abutment  (Photograph  E).  The  outlet  channel 
parallels  the  toe  of  the  dam  along  the  abutment  at  a 
distance  of  6  to  10  feet  from  it  (Photograph  F).  The  side 
slopes  of  the  auxiliary  spillway  and  its  outlet  channel  are 
protected  by  vegetation.  It  appeared  that  most  portions  of 
the  bottom  of  the  auxiliary  spillway  outlet  channel  are 
exposed  bedrock.  The  survey  performed  for  this  inspection 
indicates  that  the  auxiliary  spillway  was  not  constructed  to 
its  design  template.  The  actual  bottom  width  is  18  feet 
instead  of  25  feet,  which  is  the  design  width  listed  in  the 
permit  application  report.  However,  the  crest  is  lower  than 
its  design  elevation.  The  existing  auxiliary  spillway 
section  is  shown  on  the  survey  data  in  Appendix  B. 

d.  Reservoir  Area.  The  slopes  surrounding  the 
reservoir  are  relatively  mild.  The  watershed  has  some  minor 
residential  development  within  it,  but  the  watershed  is 
almost  entirely  wooded. 

e.  Downstream  Channel.  The  confluence  of  Stoffle- 
Denmark  Creek  with  the  Delaware  River  is  about  2.5  miles 
downstream  from  the  dam.  Between  the  dam  and  the 
confluence,  there  are  at  least  two  dwellings,  one  commercial 
structure,  and  one  cottage  that  could  be  flooded  if  a 
failure  of  Maple  Lake  Dam  were  to  occur.  The  downstream 
area  is  shown  on  Exhibit  D-1  in  Appendix  D. 


SECTION  4 


OPERATIONAL  PROCEDURES 


4.1  Procedure .  The  reservoir  is  maintained  at  the  main 
spillway  crest  level  with  excess  inflow  discharging  through 
the  main  spillway  conduit  and  into  the  downstream  channel. 
The  outlet  works  is  used  to  drawdown  the  pool  level  for 
shoreline  maintenance. 

4.2  Maintenance  of  Dam.  Grass  on  the  embankment  is  cut 
annually.  Informal  inspections  of  the  dam  are  made  by  the 
Owner  about  every  two  weeks. 

4.3  Maintenance  of  Operating  Facilities.  The  sluice  gate 
on  the  outlet  works  is  occasionally  opened  by  the  Owner  to 
check  its  operational  adequacy.  The  Owner  stated  that  it 
was  last  opened  during  the  summer  prior  to  the  inspection. 

4.4  Warning  Systems  in  Effect.  There  is  no  emergency 
operation  and  warning  system.  The  Owner  stated  that  the 
condition  of  the  dam  is  checked  during  periods  of  heavy 
rain. 


4.5  Evaluation  of  Operational  Adequacy.  The  maintenance 
program  is  generally  satisfactory,  but  a  few  deficiencies 
exist  and  require  attention.  Formal  inspections  are 
necessary  to  detect  hazardous  conditions  at  the  dam.  An 
emergency  operation  and  warning  system  is  necessary  to 
reduce  the  risk  of  dam  failure  should  adverse  conditions 
develop  and  to  prevent  loss  of  life  should  the  dam  fail. 


SECTION  5 

HYDROLOGY  AND  HYDRAULICS 


5 . 1  Evaluation  of  Features. 


a.  Design  Data.  The  available  data  indicate  that  the 
design  crest  elevations  of  the  main  spillway  and  the 
auxiliary  spillway  were  established  to  provide  sufficient 
storage  capacity  to  contain  the  runoff  from  a  100-year 
rainfall.  The  auxiliary  spillway  was  designed  to  discharge 
375  cfs,  which  was  the  Commonwealth's  requirement  for  a 
0.25  square  mile  drainage  area.  Data  obtained  for  this 
Report  indicate  that  there  are  a  number  of  differences 
between  the  design  elevations  and  dimensions  and  the 
existing  conditions.  The  differences  are  shown  on  the 
survey  data  at  the  end  of  Appendix  B.  The  spillway  capacity 
used  in  this  Report,  382  cfs,  is  the  combined  capacity  of 
the  main  and  auxiliary  spillways  for  the  existing 
conditions. 


A  drainage  area  of  0.25  square  mile  was  used  in 
the  design  of  the  dam.  For  this  Report,  the  drainage  area 
was  checked  using  the  7.5-minute  USGS  Quadrangle.  It  was 
found  that  the  available  mapping  is  not  sufficiently 
detailed  to  provide  accurate  resolution  of  the  drainage 
area.  The  drainage  area  is  not  well-defined  because  a  swamp 
exists  at  the  headwaters.  Because  of  the  large  contour 
interval  of  20  feet  of  the  USGS  mapping,  it  is  uncertain 
whether  runoff  into  the  swampy  area  would  drain  into  the 
Maple  Lake  watershed  or  into  the  adjacent  watershed.  The 
value  used  for  design,  0.25  square  mile,  is  an  acceptable 
estimate.  However,  other  acceptable  estimates  determined 
from  the  same  mapping  are  as  great  as  0.31*  square  mile.  The 
procedures  used  in  the  analysis  to  evaluate  the  spillway 
adequacy  are  described  in  Appendix  D. 

b.  Experience  Data.  No  records  of  maximum  pool 
levels  are  available.  The  Owner  stated  that  there  has  been 
no  flow  over  the  auxiliary  spillway  since  the  dam  was 
completed  in  1972. 


T 


The  existing  dam  is  on  the  same  site  as  a  previous 
dam.  The  original  dam  was  earthfill  and  about  30  feet  high. 
It  was  constructed  in  1968  and  failed  by  piping  in  1969. 

The  breach  that  developed  during  failure  was  about  20  feet 
wide.  The  time  required  to  develop  the  breach  is  unknown. 

A  newspaper  account  indicates  that  the  failure  caused 
substantial  property  damage  and  caused  evacuation  of  two 
dwellings.  Neither  dwelling  was  flooded,  but  water  levels 
were  within  0.5  foot  of  the  first  floor  level  of  one 
dwelling. 

c.  Visual  Observations. 

(1)  General .  The  visual  inspection  of  Maple  Lake 
Dam,  which  is  described  in  Section  3,  resulted  in  a  number 
of  observations  relevant  to  hydrology  and  hydraulics.  These 
observations  are  evaluated  herein  for  the  various  features. 

(2)  Embankment .  The  survey  performed  during  this 
inspection  indicates  that  the  entire  top  of  the  embankment 
is  above  its  design  elevation.  The  existing  top  of  dam 
elevations  were  used  for  the  hydraulic  analyses. 

(3)  Appurtenant  Structures.  The  actual 
dimensions  and  grades  of  the  auxiliary  spillway  differ  from 
the  design  values.  The  actual  values  were  used  for  the 
hydraulic  analyses. 

(4)  Downstream  Conditions.  No  conditions  were 
observed  downstream  from  the  dam  that  would  reduce  the 
hydraulic  capacity  of  the  spillway.  Experience  data, 
described  in  Paragraph  5.1b.,  and  visual  observations 
indicate  that  failure  of  Maple  Lake  Dam  could  cause  flooding 
of  at  least  two  dwellings  located  along  Stoffle-Denmark 
Creek.  The  downstream  conditions  indicate  that  a  high 
hazard  classification  is  warranted  for  Maple  Lake  Dam. 

d.  Overtopping  Potential. 

(1)  Spillway  Design  Flood.  According  to  the 
criteria  established  by  the  Office  of  the  Chief  of  Engineers 
(OCE),  the  Spillway  Design  Flood  (SDF)  for  the  size  (Small) 
and  hazard  potential  (High)  of  Maple  Lake  Dam  is  between 
one-half  of  the  Probable  Maximum  Flood  (PMF)  and  the  PMF. 
Because  of  the  downstream  conditions  and  the  height  of  the 
dam,  the  PMF  is  selected  as  the  SDF  for  Maple  Lake  Dam.  The 
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watershed  was  modeled  with  the  HEC-1DB  computer  program.  A 
description  of  the  model  is  included  in  Appendix  D.  As 
discussed  in  Paragraph  5.1a.,  the  available  mapping  is  not 
adequate  to  accurately  define  the  drainage  area.  The  two 
possible  extremes  for  the  size  of  the  drainage  area  are  0.25 
square  mile  and  0.34  square  mile.  An  analysis  was  performed 
for  each  of  the  extreme  values.  The  assessment  of  the  dam 
is  based  on  existing  conditions,  and  the  effects  of  future 
development  are  not  considered. 

(2)  Summary  of  Results.  Pertinent  results  are 
tabulated  at  the  end  of  Appendix  D.  The  analyses  reveal 
that  for  a  0.25  square  mile  drainage  area,  which  is  the 
design  value,  Maple  Lake  Dam  can  pass  about  62  percent  of 
the  PMF  before  overtopping  of  the  dam  occurs.  For  a  0.34 
square  mile  drainage  area,  Maple  Lake  Dam  can  pass  about  48 
percent  of  the  PMF  before  overtopping  of  the  dam  occurs. 

In  each  case,  the  dam  is  rated  using  the  existing  lines  and 
grades  of  its  features. 

(3)  Spillway  Adequacy.  The  criteria  used  to  rate 
the  spillway  adequacy  of  a  dam  are  described  in  Appendix  D. 
The  analyses  indicate  that  the  spillway  can  pass  an 
approximate  minimum  of  48  percent  of  the  PMF  without 
overtopping  of  the  dam.  The  analyses  also  indicate  that  an 
occurrence  of  the  1/2  PMF  would  cause  a  maximum  depth  of 
overtopping  of  0.12  foot  for  a  duration  of  1.25  hours.  It 
is  judged  that  this  depth  and  duration  of  overtopping  would 
not  cause  failure  of  the  dam.  Since  an  occurrence  of  the 
1/2  PMF  would  not  cause  failure  of  the  dam,  the  spillway 
capacity  is  rated  as  inadequate,  but  not  seriously 
inadequate. 


SECTION  6 

STRUCTURAL  STABILITY 


6 . 1  Evaluation  of  Structural  Stability, 
a.  Visual  Observations. 


(1)  General .  The  visual  inspection  of  Maple  Lake 
Dam,  which  is  described  in  Section  3,  resulted  in  a  number 
of  observations  relevant  to  structural  stability.  These 
observations  are  evaluated  herein  for  the  various  features. 

(2)  Embankment .  The  surface  erosion  near  the  toe 
of  the  dam  was  not  a  serious  problem  at  the  time  of  the 
inspection,  but  continued  erosion  is  likely.  Similarly,  the 
growth  of  brush  at  the  left  end  of  the  embankment  is  only  a 
minor  problem  at  present,  but  the  root  systems  can 
eventually  cause  damage  to  the  embankment. 

During  the  visual  inspection  it  was  observed 
that  the  outlet  channel  of  the  auxiliary  spillway  is  steep 
and  that  neither  the  end  of  the  embankment  adjacent  to  the 
auxiliary  spillway  nor  the  side  slopes  of  the  outlet  channel 
are  protected  against  erosion.  A  substantial  portion  of  the 
bottom  of  the  outlet  channel  is  bedrock  and  would  not  be 
susceptible  to  erosion,  but  the  end  of  the  embankment  and 
the  channel  side  slopes  consist  of  erodible  soil  materials. 
High  velocities  in  the  auxiliary  spillway  might  cause 
lateral  erosion.  Erosion  could  occur  either  at  the  end 
of  the  dam  or  along  its  downstream  toe.  Erosion  at  either 
location  would  be  a  significant  hazard  to  the  dam. 

b.  Design  and  Construction  Data.  Stability  analyses 
were  performed  during  the  design  of  the  embankment.  Soil 
investigations,  soil  testing,  and  preliminary  design  of 
alternate  embankment  sections  were  performed  by  Northeastern 
Engineering  Company,  Inc.  of  Clarks  Summit,  Pennsylvania. 
Their  findings,  which  included  recommended  embankment 
sections  and  factors  of  safety  for  stability,  were  presented 
in  a  report  to  E.  C.  Hess  Associates.  The  findings  were 
later  reviewed  by  D 1 Appolonia-Moody-Hess ,  Geo-Environmental 
Services,  of  Pittsburgh,  Pennsylvania.  D'Appolonia 
Moody-Hess  prepared  a  letter  report  to  E.  C.  Hess  Associates 
and  recommended  a  revised  embankment  section.  The  revised 
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section  was  adopted  and  is  shown  on  Plate  E-2  in  Appendix  E. 
The  stability  analyses  performed  for  the  adopted  section 
indicate  factors  of  safety  of  1.65  for  a  steady  seepage 
condition  and  1.3  for  a  rapid  drawdown  condition.  During 
construction,  the  embankment  that  had  previously  been 
constructed  and  that  had  failed  was  completely  removed.  The 
soil  materials  were  stockpiled  and  re-used  for  the  new 
construction.  Surveys  performed  for  this  inspection 
indicate  that  the  embankment  slopes  were  constructed  in 
accordance  with  the  design  drawings.  The  design  and 
construction  data  indicate  that  Maple  Lake  Dam  has  adequate 
factors  of  safety  for  stability. 

c.  Operating  Records.  There  are  no  formal  records  of 
operation.  The  embankment  dam  that  failed  in  1969  was 
completely  removed  prior  to  construction  of  the  existing 
dam,  and,  as  such,  its  failure  is  not  relevant  to  the 
existing  dam.  According  to  available  data,  no  stability 
problems  have  occurred  over  the  operational  history  of  the 
dam . 

d.  Post-construction  Changes.  There  have  been  no 
post-construction  changes  to  the  dam. 

e.  Seismic  Stability.  Maple  Lake  Dam  is  located  in 
Seismic  Zone  1.  Normally  it  can  be  considered  that  if  a  dam 
in  this  zone  has  adequate  factors  of  safety  under  static 
loading  conditions,  it  can  be  assumed  safe  for  any  expected 
earthquake  loading.  Since  the  available  stability  analyses 
for  the  embankment  indicate  that  the  dam  has  adequate 
factors  of  safety  for  static  loading  conditions,  it  is 
assumed  that  the  seismic  stability  is  also  adequate. 


SECTION  7 

ASSESSMENT,  RECOMMENDATIONS,  AND  PROPOSED  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment. 


a.  Safety. 

(1)  Based  on  available  records,  visual 
inspection,  calculations,  and  past  operational  performance, 
Maple  Lake  Dam  is  judged  to  be  in  good  condition.  Based  on 
existing  conditions,  the  main  and  auxiliary  spillways  will 
pass  an  approximate  minimum  of  ^8  percent  of  the  PMF  before 
overtopping  of  the  dam  occurs.  The  PMF  is  the  SDF  for  Maple 
Lake  Dam.  The  SDF  is  based  on  the  criteria  and  the 
downstream  conditions.  It  is  judged  that  the  dam  could 
withstand  the  depth  and  duration  of  overtopping  that  would 
occur  for  the  1/2  PMF.  Since  the  dam  cannot  pass  its  SDF 
but  would  not  fail  by  overtopping  during  the  1/2  PMF,  the 
spillway  capacity  is  rated  as  inadequate,  but  not  seriously 
inadequate . 


(2)  The  auxiliary  spillway  was  not  constructed  to 
its  design  dimensions  and  will  not  pass  its  design 
discharge. 


(3)  No  stability  problems  were  evident  for  the 
embankment  at  the  time  of  the  visual  inspection,  but  a 
potential  hazard  to  stability  exists  due  to  erosion  that 
might  occur  when  there  is  flow  in  the  auxiliary  spillway. 

(iJ)  A  summary  of  the  features  and  observed 
deficiencies  is  listed  below: 

Feature  and  Location  Observed  Deficiency 

Embankment :  Surface  erosion  at 

downstream  toe;  brush. 

Auxiliary  Spillway:  Not  constructed  to 

design  dimensions. 

b.  Adequacy  of  Information.  The  information 
available  is  such  that  a  preliminary  assessment  of  the 
condition  of  the  dam  can  be  inferred  from  the  combination  of 
visual  inspection,  past  performance,  and  computations 
performed  prior  to  and  as  part  of  this  study. 


c.  Urgency .  The  recommendations  in  Paragraph  7.2 
should  be  implemented  immediately. 

d.  Necessity  for  Further  Investigations.  In  order  to 
accomplish  some  of  the  remedial  measures  outlined  in 
Paragraph  7.2,  further  investigations  by  the  Owner  will  be 
required. 

7 .2  Recommendations  and  Remedial  Measures. 

a.  The  following  studies  and  remedial  measures  are 
recommended  to  be  undertaken  by  the  Owner,  in  approximate 
order  of  priority,  immediately: 

( 1 )  Perform  a  study  to  determine  a  means  of 
completing  the  auxiliary  spillway  so  that  it  will  pass,  as  a 
minimum,  its  design  discharge.  As  part  of  the  study,  the 
Owner  should  assess  the  need  for  protective  measures  and/or 
realignments  that  might  be  required  to  prevent  erosion  of 
the  dam  by  auxiliary  spillway  discharges.  Take  appropriate 
action  as  required. 

(2)  Repair  areas  of  surface  erosion  on  the 
downstream  slope  of  the  embankment. 

(3)  Remove  brush  from  the  embankment. 

All  investigations,  studies,  designs,  and 
supervision  of  construction  should  be  performed  by  a 
professional  engineer  experienced  in  the  design  and 
construction  of  dams. 

b.  In  addition,  the  Owner  should  institute  the 
following  operational  and  maintenance  procedures: 

(1)  Develop  a  detailed  emergency  operation  and 
warning  system  for  Maple  Lake  Dam. 

(2)  During  periods  of  unusually  heavy  rains, 
provide  round-the-clock  surveillance  of  Maple  Lake  Dam. 

(3)  When  warnings  of  a  storm  of  major  proportions 
are  given  by  the  National  Weather  Service,  the  Owner  should 
activate  his  emergency  operation  and  warning  system. 
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(4)  Institute  an  inspection  program  such  that  the 
dam  is  inspected  frequently.  As  presently  required  by  the 
Commonwealth,  the  inspection  program  should  include  a  formal 
annual  inspection  by  a  professional  engineer  experienced 
in  the  design  and  construction  of  dams.  Utilize  the 
inspection  results  to  determine  if  remedial  measures  are 
necessary . 


(5)  Expand  the  existing  maintenance  program  so 
that  all  features  of  the  dam  are  properly  maintained. 
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HYDROLOGY  AND  HYDRAULICS 


Spillway  Capacity  Rating: 

In  the  recommended  Guidelines  for  Safety  Inspection 
of  Dams,  the  Department  of  the  Army,  Office  of  the  Chief 
of  Engineers  (OCE) ,  established  criteria  for  rating  the 
capacity  of  spillways.  The  recommended  Spillway  Design 
Flood  (SDF)  for  the  size  (small,  intermediate.  large) 
and  hazard  potential  (low,  significant,  ui  high)  class¬ 
ification  of  a  dam  is  selected  in  accordance  with  the 
criteria.  The  SDF  for  those  dams  in  the  high  hazard 
category  varies  between  one-half  of  the  Probable  Maximu- 
Flood  (PMF)  and  the  PMF.  If  the  dam  and  spillway  are 
not  capable  of  passing  the  SDF  without  overtopping 
failure,  the  spillway  capacity  is  rated  as  inadequate. 

If  the  dam  and  spillway  are  capable  of  passing  one-half 
of  the  PMF  without  overtopping  failure,  or  if  the  dam  is 
not  in  the  high  hazard  category,  the  spillway  capaci  ty 
is  not  rated  as  seriously  inadequate.  A  spillway 
capacity  is  rated  as  seriously  inadequate  if  all  of  the 
following  conditions  exist: 

(a)  There  is  a  high  hazard  to  loss  of  life  from 
large  flows  downstream  of  the  dam. 

(b)  Dam  failure  resulting  from  overtopping  would 
significantly  increase  the  hazard  to  loss  of  life  down¬ 
stream  from  the  dam  from  that  which  would  exist  just 
before  overtopping  failure. 

(c)  The  dam  and  spillway  are  not  capable  of 
passing  one-half  of  the  PMF  without  overtopping 
failure. 

Description  of  Model: 

If  the  Owner  has  not  developed  a  PMF  for  the  dam, 
the  watershed  is  modeled  with  the  HEC-1DB  computer 
program,  which  was  developed  by  the  U.S.  Army  Corps  of 
Engineers.  The  HEC-1DB  computer  program  calculates  a 
PMF  runoff  hydrograph  (and  percentages  thereof)  and 
routes  the  flows  through  both  reservoirs  and  stream 
sections.  In  addition,  it  has  the  capability  to 
simulate  an  overtopping  dam  failure.  By  modifying  the 
rainfall  criteria,  it  is  also  possible  to  model  the  100- 
year  flood  with  the  program. 
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_ DeUvoora. _ River  Basin 

Name  of  Stream:  staff u.  -  .Crie.fc- 

Name  of  Dam:  hA^?\«."LpJt^ 

NDI  ID  No. :  pa-  oohki. 

DER  ID  No. :  S2  -  1*10 _ 

Latitude:  vi  4-\f  oft1  ■2o»  Longitude:  \*i  T4»*  &q‘  iou _ 

Top  of  Dam  Elevation: _ \  oq4 . 4 _ _ 

Streambed  Elevation:  Height  of  Dam :  a  5 _ ft 

Reservoir  Storage  at  Top  of  Dam  Elevation:  \z&  acre-ft 

Size  Category: _ Sm^q-U _ 

Hazard  Category:  U/.U  (see  Section  5) 

Spillway  Design  Flood  p  \jant.*  trewn  l'i.  9r^p  Vo  ;  StAm-t 

.£ME _ h.o^rA  an  _ tVftA  LdaA 1  ipr. fc  . 


UPSTREAM  DAMS 


Distance 

Storage 

from 

at  top  of 

Dam 

Height 

Dam  Elevation 

Name 

(miles ) 

(ft) 

( acre-ft ) 

Remarks 

DOWNSTREAM  DAMS 
MoaI  .  _ 
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UvURPiOOS  AND  UXQgAULQS 


PIU  MO - - 

Omut  >to.  _o» _ shift* 

MhVLE  l ML.  _ 

COMPUTES  IT _ .SATE _ CHICKED  •* _ DATE _ _ 


PEScimvoa  qf  AhalysvS  ?gPGEUueB.  _ _ ' 

“TML.  Mi  M  AKALVSVS  Foe.  MaPIE  IAFR.WA  16 
COfAPUCATEP  Vr'  TWO  FACTORS  : 

l.  <^EO»AL rev  Of  FEATURE*  DIFFERS  FtON\  OXLSVSfU  : 

(jl'j  Top  uam  \<s  0.4  V00T  Mlfc\UEE  THAU 

TWE  OLMG^N  TOP  OF  DA»*  ELEYAT »0tf . 

(t)  Aomuaw  s>p\u.wam  crest  vs  o.n  foot  lower 

THAN  \TS  DLSV^Sl  ElRYATVOVI  j*BUT  THE  CREST  LEH^TH 
\&  n  tsttT  LESS  TWAH  -THE  DRSV^U  \JRM(qTW. 

a.  VM-TtC.SHEU  CANH6T  EE  ACCURATELY  T>EF\MEO  E>V 
F*vSTUi&\  MA9PlM0\.  THE  COUTovjR  VHTtfLYAL  AMD  THE 
TOPOGRAPHY  ARE  SUCH  THAT  ACCETTAbCt  ESTIMATES  OF 
THE  VRAvNAGE  AREA  RAHG\E  FROtA  Q  •  RS*  SQ.WU.  To 
fl.  S4  SQ.  MU  ALTHOUGH  tH IS  'S  QHlV  A  40  ACRE 

DIFFERENCE  j  \T  AUCUWtS  To  A  Sfe  VRACENT 
NAtlATlO^  FOE  TME  SKAM.L  WATERSHED  . 

THF  FROCEPUCLS  ADOPTED  FOR  AUAlY&VS  AND 
THE  TREASONS  THEREFORE  A«4L  A 6  FOLLOWS  *. 

\.  fcASR  MYDZAULVC  ANAlYSVS  Owls'  ON 
EMSTlN^  CQHOniOViS  (  u.  ACTUAL  GfcOMfcTRvC  Coup VTVOHS  ^  . 
An  ANALYSE  OF  DESIGN  CONDITIONS  vs  WARRANTED 
DHLS'  WHEN  \T  APPEARS  THAT  EESTOEwi^  TWC- 

FEATURES  TO  DESIGN  GONUvTlOWS  WOULD  RE. 

A  REASONABLE.  AltEEUATVME.  (  v.t.  F\LL\H<4  A 
LOW  AR*A  V  BECAUSE  OF  THE.  MATURE.  OF  THE 
YAR|At\0H6  FfcOfA  DESMAN  FOt  tVWlE  lAtt.  QAM  ,  A 
1  DLtVG\M  CASE"  VS  HOT  vN  ARRAYED  .  FARTHER  vAORE^ 
THE  UNCERTAINTY  FOR  THE  DtAlNAC^E  .  AREA 
V<OULU  «nVLL  EKVST.  _ _ ... 

9..  PERFORM  WYoeotOS'C-  ANALYSES  FPC  JSOTM 
FvcTREME  VALUES  FOt  THE  UfcAvwAGfc  AttA.  Fot  TH\S 
EEPORT  ^  RATE.  THE  SPILLWAY  AOR^UACY  USVMG  THE 
LARfckte.  VALUE  $F  0.34  SQ.  *A\. 
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Totall  0 .'IT  |  (See  Sketch  on  Sheet  D- 

(1)  &  (2):  Snyder  Unit  Hydrograph  coefficients  supplied  by 
Baltimore  District,  Corps  of  Engineers  on  maps  and 
plates  referenced  in  (7)  &  (8) 

The  following  are  measured  from  the  outlet  of  the  subarea: 

(3)  :  Length  of  main  watercourse  extended  to  divide 

(4)  :  Length  of  main  watercourse  to  the  centroid 

The  following  is  measured  from  the  upstream  end  of  the 
reservoir  at  normal  pool: 

(5)  :  Length  of  main  watercourse  extended  to  divide 

(6) :  Tp«Ct  x  (L  x  Lca)  0*3,  except  where  the  centroid  of 
the  subarea  is  located  in  the  reservoir.  Then 

Tp=Cf  x  (L*)  °*6 

Initial  flow  is  assumed  at  1 .5  cfs/sq.  mile 
Computer  Data:  QRCSN  ■  -0.05  (5%  of  peak  flow) 

RTIOR  -  2.0 

RAINFALL  DATA: 

PMF  Rainfall  Index=»  22.1  in.  ,  24  hr.,  200  sq.  mile 

Hydromet.  40  Hydromet.  33 

(Susquehanna  Basin)  (Other  Basins) 

Zone:  N/A  _ I _ 

Geographic  Adjustment 

Factor:  _ U  )A  1  .0 

Revised  Index 

Rainfall:  _ Nlh  _ Zl,  \ _ 

RAINFALL  DISTRIBUTION  (percent! 


Time 
6  hours 
12  hours 
24  hours 
48  hours 
7  2  hou. s 
96  hours 


Percent 

m 
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_  _  See  Sketch  on  Sheet  D-6) 

(1)  &  (2):  Snyder  Unit  Hydrograph  coefficients  supplied  by 
Baltimore  District,  Corps  of  Engineers  on  maps  and 
plates  referenced  in  (7)  5t  (8) 

The  following  are  measured  from  the  outlet  of  the  subarea: 

(3)  :  Length  of  main  watercourse  extended  to  divide 

(4)  :  Length  of  main  watercourse  to  the  centroid 

The  following  is  measured  from  the  upstream  end  of  the 
reservoir  at  normal  pool: 

(5)  :  Length  of  main  watercourse  extended  to  divide 

(6) :  Tp=Ct  x  (L  x  Lca)  0.3f  except  where  the  centroid  of 
the  subarea  is  located  in  the  reservoir.  Then 

Tp=Ct  x  (L')  °-6 

Initial  flow  is  assumed  at  1.5  cfs/sq.  mile 
Computer  Data:  QRCSN  *  -0.05  (5%  of  peak  flow) 

RTIOR  =2.0 

RAINFALL  DATA: 

PMF  Rainfall  Index=  gz.f  in..  24  hr.,  200  sq.  mile 

Hydromet.  40  Hydromet.  33 

(Susquehanna  Basin)  (Other  Basins) 

Zone:  N/A  _ j _ 

Geographic  Adjustment 

Factor:  _ kJa  1  -0 

Revised  Index 

Rainfall:  _ ulA  _ 2-2 .  I _ 

RAINFALL  DISTRIBUTION  (percent^ 


Time 
6  hours 
12  hours 
24  hours 
48  hours 
72  hours 
96  hours 


Percent 

tu 
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Data  for  Dam  at  Outlet  of  Subarea 

4-1 

Name  of  Dam:  MapU  Late.  Do.w^ 

SPILLWAY  DATA: 

Existing 

Conditions 

Design 

Conditions 

Top  of  Dam  Elevation 

\oo4#4 

VQ04-.  O 

Spillway  Crest  Elevation 

3  <*3 . 0 

O 

Spillway  Head  Available  (ft) 

_ _ 

■So 

Type  Spillway 

_ "ft,  vw  t _ ^roc4or«.  *<v«A  c.»rvd  o\4 

"C"  Value  -  Spillway 

Ml/ 

WfA 

Crest  Length  -  Spillway  (ft) 

m|A 

MIA 

Spillway  Peak  Discharge  (cfs) 

£1 

£7 

Auxiliary  Spillway  Crest  Elev. 

\0O\  .  "3 

'002.  t 

Auxiliary  Spill.  Head  Avail,  (ft) 

3.  \ 

2.0 

Type  Auxiliary  Spillway 

T  rkpctt  ai. 

tArVUt.fv  1 

"C"  Value  -  Auxiliary  Spill,  (ft) 

’MIA 

M/A 

Crest  Length  -  Auxil.  Spill,  (ft) 

'£> 

”25 

Auxiliary  Spillway 

Peak  Discharge  (cfs) 

32-5 

2>is 

Combined  Spillway  Discharge  (cfs) 

3&5L 

_ _ 

Spillway  Rating  Curve:  Set-  SWatVs  ”0-6  ArWou^k  0-\0. 

Q  Auxiliary 

Elevation  Q  Spillway  (cfs)  Spillway  (cfs)  Combined  (cfs) 


344.0 

e> 

O 

o 

*000-0 

0 

ZS 

tooo .  s 

4(=> 

o 

4t 

1001.3 

S4 

0 

54- 

\ool.O 

£S 

23 

76 

1  005.  O 

SC, 

Vo 

1004. 4 

sn 

21S 

3b2- 

lOOS.o 

SB 

4leO 

S\B 

too  (.  .o 

_ 53 _ 

_ L13 _ 

_ 152, _ 

OUTLET  WORKS  RATING:  Outlet  1  Outlet  2  Outlet  3 


Invert  of  Outlet 
Invert  of  Inlet 
Type 

Diameter  (ft)  =  D 
Length  (ft)  =  L 
Area  (sq.  ft)  *  A 
N 

K  Entrance 

K  Friction*29.lN2L/Fr/3 
Sum  of  K 
( 1/K)  °«5  «  C 
Maximum  Head  (ft)  *  HM 
Q  -  CA  >/  2g(HM)  (cfs) 

Q  Combined  (cfs) 
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ClP 
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_ 

c.e\4 
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Data  for  Dam  at  Outlet  of  Subarea  A-  >  (See  sketch  on  Sheet  !)-£,) 

Name  of  Dam:.  tvU<j>\e.  LolVo.  _ 

STORAGE  DATA: 


Elevation 

Wei.0!  -ELEV0 

Area 

(acres) 

--..Storage 

million 

gals  acre-ft 

-sf 

Remarks 

0 

n  -ai 

0 

_  Z2- 

0 

CoP  ■ 

Sue.»>ci_  Acla  at 
t  rtr  Vs 

-ELEV1 

\0o4.4 

_ L(a 

4-Z 

/2?<e 

Pfcc  1/1  %J  fVA  1  y  tw*  1  . 

io\o.o 

.—21  .. 

_  JbZ. 

asa. 

Eutvo  tfiTHIHATT.P 

Cfr  v  A 

itLHVl-  EitVOi  A, 

^  "  3 

X  X  fM  •  « 

£, 

**  Planimetered  contour  at  least  W  feet  above  top  of  dan 


Reservoir  Area  at  Normal  Pool  is  4  percent  of  subarea 
watershed.  * 

BREACH  DATA: 

See  Appendix  B  for  sections  and  existing  profile  of  the  dam. 

Soil  Type  from  Visual  Inspection:  .SY//.^  sanA _ _ 

Maximum  Permifsible  Velocity  (Plate  28,  EM  1110-2-1601)  2  fps 

(from  Q  «  CLHJ'2  «  V’A  and  depth  «  (2/3)  x  H)  6  A  «  L’depth 

HMAX  -  (4/9  V2/C2)  -  Q.1L  ft.  .  C  -  J./  Top  of  Dam  El.-  1004.4 

HMAX  +  Top  of  Dam  El.  -  1004.  k  -  FAILEL 

(Above  is  elevation  at  which  failure  would  start) 

Dam  Breach  Data: 

BRWID  -  _ 8S" _ ft  (width  of  bottom  of  breach) 

Z  ■  _  l  V  on  tH  (side  slopes  of  breach) 

ELBM  -  _ ino. o  (bottom  of  breach  elevation,  minimum  of 

zero  storage  elevation) 

WSEL  -  _ f 99 >0  (normal  pool  elevation) 

T  FAILf  _ 12. _ mins  -  o.sl  hrs  (time  for  breach  to 

develop) 
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NOTES: 

1.  LIMITS  OF  DOWNSTREAM  FLOODING  ARE 
ESTIMATES  BASED  ON  VISUAL 
OBSERVATIONS.  THIS  MAP  SHOULD  NOT 
BE  USED  IN  CONNECTION  WITH  THE 
EMERGENCY  OPERATION  AND  WARNING 
PLAN 

2.  CIRCLED  NUMBERS  INDICATE  STATIONS 
USED  IN  COMPUTER  ANALYSIS. 
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MAPLE  LAKE  DAM 


APPROXIMATE  MINIMUM  LIMITS 
OF  DOWNSTREAM  FLOODING 
SHOULD  DAM  FAILURE  OCCUR 


YR. 

1) 

1 1' 


2000 


2000 


SCALE:  I  IN.  =  2000  FT. 
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GEOLOGY 


MAPLE  LAKE  DAM 


APPENDIX  F 
GEOLOGY 


Maple  Lake  Dam  is  located  in  Pike  County  within 
the  Appalachian  Plateau  Province.  The  most  pronounced 
topographic  feature  in  the  area  is  Camelback  Mountain,  which 
is  a  part  of  the  Pocono  Plateau  Escarpment.  The  escarpment 
is  well-defined  southwestward  from  Camelback  Mountain,  but  is 
more  irregular  between  Camelback  Mountain  and  Mt.  Pocono, 
which  lies  to  the  north.  Streams  east  of  the  escarpment 
drain  directly  to  the  Delaware  River,  while  those  to  the  west 
drain  to  the  Lehigh  River. 

The  Pocono  Plateau  Section  lies  west  of  the  escarpment. 
This  area  is  relatively  flat,  with  local  relief  seldom 
exceeding  100  feet.  The  topography  has  been  greatly 
influenced  by  continental  glaciation.  Many  features  were 
created  by  deposition  of  glacial  materials.  The  entire 
plateau  lacks  well-developed  drainage. 

East  of  the  escarpment  is  the  Glaciated  Low  Plateaus 
Section  of  the  province.  This  area  is  characterized  by 
pre-glacial  erosional  topography  with  locally-thick  glacial 
deposits.  Local  relief  is  generally  100  to  300  feet. 

Bedrock  units  of  the  sections  described  above  are  the 
lithified  sediments  of  offshore  marine,  marginal  marine, 
deltaic  and  fluvial  environments  associated  with  the  Devonian 
Period,  These  units  include  siltstones  of  the  Mahantango 
Formation,  siltstones  and  shales  of  the  Trimmers  Rock,  and 
seven  mapped  members  of  the  Catskill  Formation.  These 
members  include  sandstones,  siltstones,  and  shales  of  the 
Towamensing  Member;  sandstone,  siltstone  and  shale  of  the 
Walcksville  Member;  sandstones,  siltstones  and  shale  of  the 
Beaverdam  Run  Member;  sandstone  and  shale  in  the  Long  Run 
Member;  sandstones  and  conglomerates  in  the  Packerton  Member; 
sandstones  and  some  conglomerates  in  the  Poplar  Gap  Member; 
and  sandstones  and  conglomerates  in  the  Duncannon  Member. 
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Maple  Lake  Dam  is  underlain  by  the  Walcksville  Member  of 
the  Catskill  Formation.  The  Walcksville  Member  is  a  cyclic 
sequence  of  sandstones  and  shales  with  some  interbedded 
siltstones.  Sandstones  in  this  member  are  predominantly 
medium-to  thick-bedded,  well-sorted  quartz  grains  in  a  clay 
matrix  with  a  silica  cement.  Within  the  sandstone  there  are 
a  few  interbedded  shale  chip  conglomerates.  Shales  occur 
primarily  as  non-fissile  to  sub-fissile  thin  beds,  with  some 
grading  into  siltstone.  All  lithologies  in  this  member 
exhibit  low  porosity  except  where  fractured  by  cleavage  and 
jointing. 

Sandstones  and  siltstones  associated  with  the 
Walcksville  Member  are  reported  to  maintain  steep  cut  slopes. 
However,  the  shales  weather  rapidly  when  exposed.  Slopes  cut 
parallel  to  bedding  strike  may  result  in  block  slides  on 
interbedded  shales.  The  sandstones  are  good  foundations  for 
heavy  structures. 

Bedrock  in  the  area  is  almost  entirely  overlain  by 
glacial  till  of  Late  Wisconsin  Age.  This  till  is  an  unsorted 
mixture  of  clay,  silt,  sand,  and  gravel.  It  is  moderately 
cohesive,  and  is  derived  locally  from  the  sandstones  of  the 
Catskill  Formation. 

The  records  of  foundation  investigation  for  Maple  Lake 
Dam  indicate  that  bedrock  at  the  site  was  overlain  with  0  to 
6.5  feet  of  the  glacial  till.  The  bedrock  exposed  at  the 
site  was  reported  to  be  a  medium-hard  sandstone  with  nearly 
horizontal  bedding.  The  bedrock  was  reported  to  be  fractured 
near  the  surface.  The  cutoff  trench  was  designed  to  be 
constructed  to  a  depth  of  one  foot  into  sound  rock  to 
minimize  seepage. 
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